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Abstract
Introduction:

The Ministry of Public Health in Lebanon is in the process of converting the surveillance reporting from a cumbersome paper-
based system to a web-based electronic platform (DHIS-2) to have real-time information for early detection of alerts and
outbreaks and for initiating a prompt response.

Objectives:

This paper aimed to document the Lebanese experience in implementing DHIS-2 for the disease surveillance system. It also
targets to assess the improvement of reporting rates and timeliness of the reported data and to disclose the encountered
challenges and opportunities.

Methodology

This is a retrospective description of processes involved in the implementation of the DHIS-2 tool in Lebanon. Initially, it was
piloted for the school-based surveillance in 2014; then its use was extended in May 2017 to cover other speci�c surveillance
systems. This included all surveillance programs collecting aggregate data from hospitals, medical centers, dispensaries, or
laboratories at the �rst stage. As part of the national roll-out process, the online application was developed. The customized
aggregated-based datasets, organization units, user accounts, speci�c and generic dashboards were generated. More than 80
training sessions were conducted throughout the country targeting 1290 end-users including health o�cers at the national
and provincial levels, focal persons who were working in all public and private hospitals, laboratories, and medical centers as
well. Completeness and timeliness of reported data were compared before and after the implementation of DHIS-2. The
unveiled challenges and the main lessons learnt during the roll-out process were discussed.

Results

For laboratory-based surveillance, completeness of reporting increased from 70.8% in May to 89.6% in October. Timeliness
has improved from 25% to 74%. For medical centers, an improvement of 8.1% for completeness and 9.4% in timeliness was
recorded before and after training sessions. For zero reporting, completeness remains the same (88%) and timeliness has
improved from 74% to 87%. The main challenges faced during the implementation of DHIS-2 were mainly infrastructural and
system-related in addition to poor internet connectivity and limited workforce and frequent changes to DHIS-2 versions.

Conclusion

Implementation of DHIS-2 improved timeliness and completeness for aggregated data reporting. Continued on-site support,
monitoring, and system enhancement are needed to improve the performance of DHIS-2.

Introduction
The public health surveillance system represents the keystone of public health practices. It was de�ned as the “continuous,
systematic collection, analysis and interpretation of health-related data needed for the planning, implementation, and
evaluation of public health practice”(1). Given the importance of timely and accurate information for early detection of alerts
and outbreaks as well as for a prompt and adequate response, a real-time consistent and coherent reporting process is crucial
for an effective disease surveillance system (2). Of note, reliable data allows public health o�cials to describe and accurately
assess the state of health problems; hence it helps policymakers and investors to effectively allocate resources (3–5).

Given the instrumental role of data collection in any surveillance system (4) in addition to the importance of the used
modality for data collection for obtaining reliable data, substantial efforts were exerted during the past few decades for
improving data collection such as moving from paper-based surveillance records towards computerized electronic methods
(6, 7).
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In developed countries, electronic methods are used frequently for data collection, due to their advantages over the paper-
based methods (8), by mitigating issues associated with paper-based methods such as avoiding processing duplicate, easing
data, better completeness and timeliness, higher quality of data and greater users’ acceptance (9–11). However, several
challenges related to the collection, aggregation, compilation, analysis, and reporting of health data were encountered in
developing countries (12, 13). Moreover, limited �nancial and human resources, lack of su�cient training as well as the use
of the traditional paper-based methods in data collection, affected the reliability and timeliness of the data (14–16) which in
turn delayed the required outbreak response. Several studies highlighted various problems associated with the traditional
paper-based methods use. These snags included the frequent errors occurrence, the low completeness rate, the duplication
issues, and the storage costs as well (17, 18). Therefore, many developing countries were focusing currently on moving their
reporting systems from paper-based methods to electronic methods (19–21)

Among the web-based systems used in developing countries, the District Health information system (DHIS-2) was one of the
most popular tools. This free and open-source platform open was developed by the Health Information Systems Program
(HISP) at Oslo University. Used by multiple organizations (22), it served as a “tool for collection, validation, analysis, and
presentation of aggregate statistical data, tailored but not limited to integrated health information management activities (23,
24). Thus, it facilitates analysis of collected data across all the public health facilities that enhances forecasting of required
services for future planning purposes and evaluating the performance of healthcare workers (17). Since its release in 2006,
DHIS-2 was used by non-governmental organizations (NGOs) and national governments in more than 60 countries where it
was deployed for health-related projects, including monitoring of patient health, improving disease surveillance, pinpointing
outbreaks, and speeding up health data access (25).

In Lebanon, the surveillance system has been reactivated after the civil war in 1995, by the ministry of public health to
monitor infectious diseases across the country (26). Since then, most cases are reported via fax from different data sources
to the epidemiological surveillance unit. In respect of hierarchy, data �ow should pass by several steps before reaching the
national level which resulted in a delay in receiving information and thus in outbreak detection and response. Automated
reporting from data sources directly has been suggested as means to improve the quality of data and timeliness of disease
noti�cation and response (27). In 2016, the assessments of the surveillance system conducted in Lebanon (Early warning
system EWARS mission and joint external evaluation JEEE) highlighted the importance of moving from a paper-based
system and recommended the deployment of a web-based reporting system able to provide real-time information (28). Such
migration process required a web-based reporting system using a standard tool compatible with various devices (portable
computers, tablets, iPhones, and android), linked with dashboards and alert systems, and supported by international
academia. In this context, the DHIS-2 tool was selected to ful�ll needed functions. In 2017, the Ministry of Health in Lebanon
started the process of migrating surveillance reporting from a cumbersome paper-based system to a web-based electronic
platform (DHIS-2). This project aimed to provide real-time information to timely detect alerts and outbreaks. It is of great
interest to document the Lebanese experience in implementing the DHIS-2 for diseases surveillance during this transitory
phase and to highlight the opportunities and the challenges encountered during this experience. Such information could help
and orient the future steps such as the use of DHIS-2 for case-based surveillance.

Therefore, this paper aimed to document the Lebanese experience in implementing DHIS-2 for the disease surveillance
system. It also targets to assess the reported data completeness and timeliness improvement and to disclose the
encountered challenges and opportunities.

Methods
This is a retrospective description of processes involved in the implementation of the DHIS-2 tool in Lebanon.

Pilot phase:
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Before initiating the national system roll-out, the DHIS-2 tool was initially piloted in Lebanon in 2014 for school-based
absenteeism monitoring surveillance using dedicated national servers. Testing of the usability of this tool was performed to
evaluate the potential users’ acceptance of the system allowing incorporating of adjustments promptly. Targeted end users
were epidemiological surveillance staff. They would be the backbone for DHIS2 implementation. They were requested to
provide their feedback in regards to their data entry experience including their insights about the designs of data entry forms,
the �exibility, and the data entry easiness as well as the online data entry feasibility.

DHIS-2 customization and setup:
Before the full-scale implementation of DHIS-2, there was a need to customize the tool to suit the surveillance needs. First, we
de�ne data elements that are considered the most important building block of a DHIS-2 database. Data elements represented
the “what dimension” to be collected or analyzed. A dictionary of data elements for each reporting form was created.
Aggregated-based datasets were customized according to the format of each paper reporting form. The customized data sets
were: Zero reporting form, medical centers reporting form, and laboratory reporting forms. All these forms were reported
weekly from different sources: hospitals, medical centers, and laboratories. Additionally, organization units hierarchy was
de�ned and 5 levels were de�ned as follows: national (level 1), provincial (level 2), district (level 3), locality (level 4), and
facility (level 5). The target data sources were: medical centers, mobile clinics, hospitals, and laboratories. Each facility is an
orgunit identi�ed within the organization hierarchy. For each organization unit, users’ accounts were created specifying the
username, password, and accessibility. Access pro�le is de�ned according to the user role. It allows data sources to perform
data entry, add, update and analyze their data using their computers or mobile. DHIS2 dashboards were introduced for data
visualization on an everyday basis and two types of dashboards were generated: speci�c and generic dashboards. Each
facility had access to its dashboard which is a generic one. MOPH users had access to the generic and speci�c dashboards.
To ensure data entry accuracy, validation rules were created. An error message was received by the data operator when they
enter any value that is out of the expected range.

National roll-out and training sessions:
After the o�cial decision to implement DHIS-2 at the data sources level, 80 training sessions targeting 1290 users were
conducted throughout the country including two rounds of training for laboratories, two rounds for medical centers, and one
round for hospitals. A verbal informed consent was obtained from focal persons who participated in the trainings. The
training material includes a combination of theoretical lectures and hands-on practice. Trained people included district and
provincial health o�cers, 150 designated focal persons working in all public and private hospitals, 140 focal persons from
laboratories, and 800 focal persons working in medical centers and dispensaries. In addition, a user guide was developed in 3
languages (English, French, and Arabic) and distributed to data sources during training. A standardized training curriculum
and tools are also needed. Furthermore, soft copies of training manuals were shared with staff during training sessions.
Given the different data sources where DHIS-2 was used, the DHIS-2 training curriculum was tailored to the needs of health
professionals working at different facilities. Subsequently, a circular issued by the ministry of health requested data sources
to start reporting their aggregated data to the epidemiological surveillance program using the DHIS-2 platform.

Data �ow:
Data were entered at data sources using DHIS2, then it became available and accessible timely by users depending on their
de�ned roles. Of note, the information was simultaneously available at different hierarchical levels of the system.

Indicators:
To assess surveillance reporting improvement, indicators were computed such as completeness and timeliness of data.
These 2 indicators were compared for the period before and after the implementation of DHIS-2.

Results
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Our results showed an improvement in both completeness and timeliness of data reporting following the implementation of
DHIS-2 in our data sources: laboratories, hospitals, and medical centers.

For laboratory surveillance:

In 2017, a total of 6626 forms were received from all laboratories working inside the hospitals across Lebanon. On average,
120 forms were received on weekly basis. The annual average completeness rate was 78.8%. Starting week 18 of 2017, an
improvement in the completeness was registered which coincide with the roll-out of DHIS-2 for laboratory-based surveillance.

For the period extended from week1 to week 18 in the year 2017, data was received via fax and was entered by the
epidemiological unit staff at the peripheral level using DHIS-2. At week 18, the average completeness of laboratory
surveillance was 71.4%, it increased to 74.59% after the �rst round of training for end-users and reached 85.9% after the
second round (Figure 1).

Table 1 displayed the completeness of laboratory-based surveillance data, before and after, the implementation of DHIS-2
across all provinces. Four provinces registered an average completeness weekly rate equal to or above 90% after the second
round of training.

The improvement of completeness of laboratory data was detected in all provinces. The highest completeness rate was
recorded in Nabatyeh (97.92%) followed by Bekaa province (96.36%). A noteworthy improvement was revealed in Akkar (64%)
and Beirut (31.1%) provinces. For Akkar province, a very low completeness rate (1.18%) was recorded prior to the DHIS2
implementation. However, this completeness increased to 45.45% after the �rst round of training and reached 65.83% after
the second round. Similarly, the completeness reached 63.83% for Beirut province after the second round (Table 1).

Table 1
Completeness of laboratory surveillance data, before and after, the implementation of DHIS-2 in Lebanon

  Akkar Baalbeck-
Hermel

Beirut Bekaa Mount-
Lebanon

Nabatyeh North South Lebanon

Phases

Before the
implementation
of DHIS-2

1.18% 91.70% 32.74% 98.18% 67.88% 88.24% 70.35% 88.85% 71.44%

After 1st round
training

45.45% 89.41% 40.93% 100.00% 73.64% 90.00% 64.02% 87.56% 74.59%

After second
round training

65.83% 91.70% 63.83% 96.36% 81.00% 97.92% 89.75% 94.95% 85.90%

In terms of timeliness, an increase from 26.18% before to 61.87% after DHIS-2 use was registered at the national level. This
improvement was also shown in all provinces. The highest timeliness rate was recorded in Nabatyeh (82.92%), followed by
Baalbeck-Hermel (76.76%) and South (75.43%) provinces (Figure 2).

Table 2 displayed the average weekly completeness (AWC) rate before and after use of DHIS-2, in Lebanon for the year 2017.
For the zero reporting system, the completeness decreased slightly from 95.54% before to 88.79% after the use of DHIS-2 but
still ranked at a good level. However, a completeness improvement was recorded in Nabatyeh (99.41%) and South (98.14%)
(Table 2). Timeliness was also improved markedly. It reached 79.79% after the use of DHIS-2 at the national level with an
important improvement in timeliness of zero reporting registered in all provinces (Figure 3)

For medical centers: An improvement in the completeness and timeliness was recorded at national and provincial levels
(Figure 4). At the national level, the completeness rate was 47.08% before DHIS-2 use; it reached 58.22% after DHIS-2.
Similarly, for the timeliness, an increase from 9.52–45.15% was recorded (Table 2).
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Table 2
Average weekly completeness (AWC) rate before and after use of DHIS-2, Lebanon

2017

    AWC rate Before AWC rate After

Laboratory surveillance Lebanon 71.46 82.66

Akkar 20.00 60.59

Baalbeck-Hermel 92.15 90.96

Beirut 31.97 57.75

Bekaa 98.28 97.43

Mount Lebanon 68.00 78.94

Nabatieh 88.33 95.59

North 70.37 81.98

South 88.88 92.72

Medical centers Lebanon 47.08 58.22

Akkar 21.23 43.69

Baalbeck-Hermel 21.82 54.91

Beirut 2.59 40.71

Bekaa 83.66 77.65

Mount Lebanon 47.15 52.29

Nabatieh 68.99 79.30

North 34.45 49.94

South 58.20 68.89

Zero reporting Lebanon 95.54 88.79

Akkar 97.71 92.94

Baalbeck-Hermel 91.45 91.21

Beirut 86.99 76.49

Bekaa 99.82 99.27

Mount Lebanon 96.60 93.24

Nabatieh 97.71 99.41

North 94.87 64.22

South 96.84 98.14

Discussion
The present paper aimed to document the Lebanese experience in implementing DHIS-2 for disease surveillance in Lebanon
and to address encountered challenges and opportunities. The use of DHIS-2 in surveillance improved timeliness,
completeness, and data quality. DHIS-2 reduced bureaucratic delays associated with paper-based use in surveillance. Data is
available in all hierarchical levels upon completion of data entry by the data sources. This improvement in data reporting
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could be due to the numerous trainings performed on focal persons, in addition to the regular follow-up performed by
epidemiological surveillance peripheral and central teams. A huge effort was exerted by the epidemiological surveillance unit
staff to monitor the process and to support data sources in the initial steps of using DHIS-2. They were also ready and
available to assist in case needed. Health o�cers at the district level conducted on-hand training for the focal persons in data
sources who faced di�culty in performing data entry. The mandatory quality checks created at different levels have played a
signi�cant role in improving data quality where incorrect data was not allowed to be entered. This was due to system self-
validation at the data entry level which was based on input validation, identifying applicable ranges, and validation rules. In
addition, introducing a dashboard makes DHIS2 compatible to use as a monitoring tool. Our �ndings were in line with the
improvement reported by other countries that implemented a web-based data quality intervention. For example, South Africa
has witnessed a signi�cant improvement in data completeness from 26% before to 64% as well as overall accuracy of data
that increased from 37% at the �rst data audit to 65% (21).

Additionally, data entry errors were minimized due to the setting-up of validation rules. Our results were in line with the
�ndings of a study of the impact of a web-based reporting system on the collection of medication error occurrence data in the
United States, where Rudman et al. found that the missing or unspeci�ed data from the cause-of-error variable decreased
from 18.6–2.1% (9).

Besides, veri�cation of data entry errors was swifter since it was directly linked with data sources. It is noteworthy, that the
DHIS-2 users' accessibility of their data increased their responsibility feelings in terms of data quality. DHIS-2 could be also
bene�cial in terms of the economy since it helped to reduce the cost associated with paper use. Therefore, DHIS2 represented
a dynamic system that has improved the overall accountability of data reporting from data sources.

In terms of medical centers and laboratories, the completeness was notably improved. However, this was not the case of zero
reporting where completeness seems to slightly decrease after the use of DHIS-2. This could be due to the restrained users'
familiarity with this platform which is usual during this transition phase. In addition, zero reporting forms were previously
actively collected and followed by the MOPH staff responsible for a �eld visit to hospitals. Our results were in line with many
studies conducted in Uganda, Kenya, and South Africa which emphasized an improvement of reporting rates and timeliness
of data. All these countries have shown an improvement in reporting rates after the adoption of DHIS-2 (21, 29, 30).

Implementation challenges:
Several challenges were encountered during the implementation of DHIS-2 in Lebanon. These challenges were mainly related
to infrastructure and human resources. First, the proper communication infrastructure, revealed by limited access to internet
services and poor internet connectivity particularly in peripheral areas combined with a scarcity of available electronic devices
(computers, tablets….) which makes real-time data entry di�cult. Since DHIS-2 is a web-based application, information and
communications technology (ICT) infrastructure is essential to support the implementation of this application. Therefore, fast
and reliable internet connection and su�cient provision of computer hardware are needed.

Furthermore, internet illiteracy and limited skills in using electronic devices among several end-users were identi�ed as
barriers for DHIS-2 implementation in Lebanon. This resulted in a lack of motivation and reluctance to use the new electronic
system by these end-users. Addressing the reluctance of end-users through education, continuous training, smooth
adaptation to technology, and respecting time needed to be familiar with an electronic system are recommended (31).

Other common challenges were related to human resources challenges such as skilled personnel availability. Our �ndings
were in line with a study conducted in Ghana where limited knowledge of the use of the DHIS-2 software hindered the
implementation (32). Hence, there is a need to develop and enhance users’ skills through regular trainings on DHIS-2. In
addition, DHIS-2 success relied on human capacity, a challenge of staff turn-over and redeployments occurred commonly at
data sources (medical centers and laboratories) and the newly recruited staff lacked knowledge and trainings. Hence,
passwords updates regularly are needed for security reasons. However, errors in data entry continue to occur but less
frequently than paper reporting as validation rules were created. Another key challenge in the implementation of DHIS-2 was
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the frequent DHIS2 versions changes. Lastly, security concerns should also be taken into consideration. Of note, this shared
experience is based on a short duration of DHIS-2 implementation. Some listed challenges could result from limited
familiarity with the new information system during the transition phase.

Lessons learned
Several lessons learned during the implementation phase in Lebanon are listed below and should be taken into consideration:

Having highest level endorsement for DHIS2 implementation at the MOPH which falls under “political leadership” was
crucial for the success of the implementation where all data sources were required o�cially to start using this tool.

Planning and �nancing of DHIS2 implementation is crucial for the success and sustainability of such a project. This
included a detailed identi�cation of human, �nancial, infrastructure, and technical needs. A clear de�nition of role and
responsibilities was also highly needed

Training of many focal persons in each data source as preventive measure. This aimed to limit challenges related to
work absenteeism of trained personnel and staff turn-over which could impede the sustainability of the work.

Allowing users to change regularly their credentials (passwords) for security reasons.

Data ownership was critical for the success of such implementation since giving access of data sources to their data
and their results encourage their involvement in the system and enhance their sense of accountability.

Ensuring privacy and security of the platform

Customizing and formatting the dashboard to make it more interactive.

Strict monitoring and de�ning the staffs' role were also recommended

Establishing of a monitoring and evaluation framework to identify DHIS2-related facilitating factors at all steps ranging
from input, process, and outcome

Regular monthly review meetings to compare should be made to track improvements in performance through
comparison of the previous month, present month, and yearly national targets. This could help to identify any hindrances
to achieving targets

Performing refresher training after every update to the software or data reporting forms, to improve end users' skills and
e�ciency and to ensure that they are comfortable with what is being done. This constitutes a part of the change
management.

Founding a DHIS2 support team that consists of software specialists who could support any additional required
customization of DHIS2 to surveillance needs. It is recommended that this team collaborate with the University of Oslo
and HISP.

Future directions
Before expanding the use of DHIS-2 for case-based surveillance, an extensive and comprehensive evaluation of DHIS-2
implementation is recommended. Concerning users’ experience with DHIS-2 implementation, there is a lack of a clear barriers
and enablers encountered by DHIS-2 users. Given that acceptance of the new system by end-users and their satisfaction are
pillars for the success of such implementation, there is a need to assess the acceptability of the DHIS-2 system as an
innovation in Lebanon and to understand the key determinants of this acceptance. Besides, an assessment of the overall
satisfaction of end-users with DHIS-2 is recommended.

Conclusion
After 6 months of DHIS-2 use in disease surveillance of aggregate-based data, reporting rates and timeliness of reporting of
aggregated data were improved. Errors and bureaucratic delays associated with paper-based systems were minimized as
well. The data quality was enhanced and the data management was eased by using an accessible data repository. To fully
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harness the potential of DHIS-2, the identi�ed challenges must be addressed through continued onsite support, monitoring,
and system enhancement.
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Figures

Figure 1

Completeness of laboratory surveillance data before and after the implementation of DHIS2 in Lebanon

Figure 2

Average weekly timeliness for laboratories surveillance system by province, Lebanon 2017
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Figure 3

Average weekly timeliness for zero reporting by province, Lebanon 2017

Figure 4

Average weekly timeliness for medical centers reporting forms by province, Lebanon 2017


